Effect of alcohols on the structure and function of D-amino-acid oxidase.
The absorption spectrum of D-amino-acid oxidase (D-amino-acid:oxygen oxidoreductase (deaminating), EC 1.4.3.3) was significantly perturbed by various alcohols; typical fine structures were observed in the visible absorption bands, accompanied by blue shifts of the peaks. Both fluorescence intensity and fluorescence polarization were increased upon the addition of alcohols, indicating that the coenzyme is not liberated from the apoenzyme but the hydrophobicity of the environment of the enzyme-bound flavin is increased. Upon the addition of alcohols, the circular dichroism of the enzyme was markedly modified in the visible and near-ultraviolet regions, while that of the apoenzyme in the near- and far-ultraviolet regions was scarcely modified, indicating a change in the interaction between the flavin coenzyme and protein. Both the apparent maximal velocity and the apparent Michaelis constant of the enzyme were increased by the addition of alcohols. The presence of alcohols tends to dissociate the dimer of this enzyme into the monomer, but the dissociation does not fully explain the increase in the maximal velocity of the enzyme by alcohols, because the increase in the maximal velocity caused by alcohols is larger than that expected from the dissociation. Since the rate of formation of the purple intermediate was decreased by alcohols in both the dimer and the monomer, the increase in the maximal velocity could be ascribed to an increase in the rate of dissociation of the enzyme-product complex. This increase could be ascribed to the protein conformational change, which is probably provoked by combination of alcohols with the enzyme at a locus other than that for substrate binding.